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PR China and 7) Department of Biomedical Engineering, College of Engineering, Peking University, Beijing 100871, PR ChinaAbstractMycobacterium tuberculosis infection is rarely reported to be associated with acupuncture practices. We performed a retrospective outbreak
investigation of a unique outbreak of 33 extrapulmonary M. tuberculosis infections related to acupuncture point injection therapy (AIT) among
clients who visited a private traditional Chinese medicine clinical centre in China. The lumps, abscesses and ulcers occurred mostly on the
neck, shoulders, waist, knees and hips, localized at acupuncture point meridian sites. These symptoms appeared from January to November
2011, with a peak cluster of infections in September 2011 (nine cases). M. tuberculosis Beijing strain was isolated and conﬁrmed by DNA
sequencing. All diagnosed patients were treated empirically with appropriate antibiotic treatment, and their condition improved. Our
study indicated that this outbreak was most likely resulted from contaminated AIT. Drafting standard guidelines for AIT is urgently
needed, and routine medical supervision should be provided, including obligating health providers to perform routine physical
examinations that include testing for infectious diseases.
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Zhongwei Jia, Songhua Chen and Chun Hao are joint ﬁrst authorsIntroductionMycobacterium tuberculosis is well known to be spread from
person to person, primarily through the air. However, it has
rarely been reported to be associated with acupunctureClinical Microbiology and Infection © 2015 European Society of Cpractices, even though numerous cases of infections of non-
tuberculosis Mycobacterium and hepatitis have been reported in
such practices [1–4]. Acupuncture point injection therapy
(AIT), a type of acupuncture, also known as acupoint injection
or point injection therapy, is a modern adjunctive Asian med-
icine technique that utilizes the injection of natural and biologic
substances into acupuncture points to promote, maintain or
restore health and to prevent disease (http://pointinjection.
com/ht/sc.ait.regs.pdf). It is particularly effective for resolution
of the pain that comes with serious rheumatoid arthritis or
from pain due to unclear reasons [5]. It combines the practices
of acupuncture with the pharmacologic effects of sterile Chi-
nese medicinal herbs or other biomedical substances by hy-
podermic needle techniques at speciﬁc acupuncture point
locations, so as to trigger these points and other anatomic sites
to stimulate the body to easily absorb these substances,Clin Microbiol Infect 2015; 21: 349–353
linical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved
http://dx.doi.org/10.1016/j.cmi.2014.10.023
350 Clinical Microbiology and Infection, Volume 21 Number 4, April 2015 CMIresulting in a quick immune response and a successful clinical
outcome (http://pointinjection.com/ht/sc.ait.regs.pdf) [5].
Here we report an outbreak of M. tuberculosis after AIT in a
traditional Chinese medicine (TCM) clinical centre in Yongjia
County, Zhejiang Province, China.Materials and methodsFIG. 1. Process of treatment in traditional Chinese medicine clinical
centre in Oubei Town.Clinical setting and medical practices
Oubei is a small town with a population of about 250 000 in
Yongjia County. The TCM clinical centre, whose practitioner is a
woman, is one of three private clinical centres in Yongjia allowed
to practice acupuncture, including AIT, where the initial 16
extra–M. tuberculosis (ETB) patients reported receiving the AIT.
This clinical centre is about 865 ft2 in size and has four rooms for
medical practice. It includes a 160 ft2 room for reception and
neck physical therapy, a 110 ft2 room for waist physical therapy,
a 430 ft2 room for acupuncture and electrostimulation physical
therapy, a 65 ft2 room for preparing injections and about 100 ft2
for other facilities, such as restrooms and corridors.
The AIT medical practices included 10 sessions, each of
which included site traction (15 minutes), electrostimulation
physical therapy (20 minutes), AIT (5 minutes) and physical
therapy (20 minutes) (Fig. 1). The procedure was conﬁrmed as
the skin was swabbed with 75% ethanol, and AIT was per-
formed with a 2.5 mL syringe with a pinhead 6 mm in diameter.
Two kinds of solutions were used for injection: 0.5–1 mL
triamcinolone acetonide acetate diluted with 5 mL 10% glucose
(TAA) and 0.5–1 mL vitamin B12 and angelica diluted with 5 mL
10% glucose (VBA) (Fig. 1). Triamcinolone acetonide acetate is
a medicine used to treat allergies, arthritis, eye diseases and skin
diseases, and angelica is a kind of herb (Angelica sinensis, dong
quai, 当归) used in Chinese traditional medicine to treat such
things as allergies, cardiovascular disease, headaches and back-
aches [6–8]. The patient was injected with TAA in the ﬁrst
session: 1.5–2.0 mL for muscle and 0.5 mL for articular cavity
or skin over the joint, such as elbow or knee. The patient was
injected with VBA in the second session after a 1-day interval:
1.5–2.0 mL for muscle and 0.5 mL for articular cavity or skin
over the joint. TAA and VBA were alternately used during the
whole treatment.
The sources of the TAA and VBA used in the centre were
tracked, and an infection control audit of the practices was
performed by the Zhejiang provincial Center for Disease
Control and Prevention (CDC).
Initial case and further cases identiﬁcation
On 15 November 2011, 16 ETB cases were reported to the
Yongjia County Bureau of Health (BOH). None of theseClinical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infectpatients had a history of tuberculosis (TB), but all 16 patients
reported having undergone one or more acupuncture point
injection treatments, described as “acupoint injection,” per-
formed in a private clinical centre in Oubei Town of Yongjia
County, before developing symptoms and signs of infection.
After occurrence of symptoms, these patients, who resided in
Yongjia, sought diagnoses and treatments for these symptoms
in several clinics or hospitals in various different cities because
most clinics and hospitals were not able to provide a diagnosis.
First Afﬁliated Hospital of Wenzhou Medical College was one
of the hospitals that diagnosed these symptoms as extrap-
ulmonary TB, and it was also the ﬁrst hospital that became
aware of the cluster of ETB cases and then reported it to
Yongjia County BOH.
When Yongjia BOH received this report, there were 16 ETB
patients receiving treatment in several different hospitals,
including eight patients in the First Afﬁliated Hospital of
Wenzhou Medical College, two patients in Yongjia Renmin
Hospital and six patients in Public Health Center in Shanghai.
The event was then reported to the Zhejiang provincial CDC,
which initiated a broader outbreak investigation and infection
control interventions.
In order to identify all infected and suspected cases, a series
of investigations was conducted. First, the owner of this TCM
clinical centre was asked to recall whether she was aware ofious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21 349–353
FIG. 2. Timeline showing dates of ﬁrst time of acupoint injection to
dates of symptom onset among 33 patients, December 2010 to
November 2011.
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tion of clients who received acupuncture or AIT during 2011 in
this clinic was reviewed. However, few clients were able to be
contacted because of the huge amount of information missing
from these records. Third, 16 diagnosed patients were asked to
contact more clients who received either acupuncture or AIT
in the TCM clinical centre. Fourth, the other two clinical cen-
tres in same area were queried.
Laboratory examinations
Laboratory examinations were conducted in the hospitals
where the patients were diagnosed, then were reviewed by
Zhejiang CDC. Microbiologic tests included acid-fast bacilli
smears, cultures and antimicrobial sensitivity tests in accor-
dance with international protocols. Zhejiang CDC collected
drainage specimens from 10 patients whose wound were open
during investigation. Twenty-four environmental specimens
were collected for culture, including syringes, needles, air,
water, work tables, vessels, swabs, electrode pads, gloves, re-
sidual medicines and glucose (opened and unopened) for in-
jection. The sources of the TAA and VBA, which were used in
three TCM clinical centres, were tracked.
Strain identiﬁcation was done by PCR-based typing method
(seven primer pairs) as described by Huard et al. [9]. Geno-
typing of all the isolates was performed by RD105 PCR and
standard VNTR-24 loci. Drug sensitivity testing (isoniazid,
rifampicin) was performed by the proportion method and was
carried out in comparison with results from standard resistant
strains. All these studies were completed by the provincial
reference laboratory, which is evaluated annually by the na-
tional reference laboratory and must requalify for drug sensi-
tivity testing each year.ResultsIdentiﬁcation of patients
A total of 57 clients who received therapy at the TCM clinic
were identiﬁed (including the initial 16 cases) who had under-
gone one or more acupuncture practices in the centre. They
were provided with free TB screening, including symptom in-
quiry and chest x-ray. Of 57 clients, 33 (19 men and 14 women)
with a history of AIT were diagnosed as ETB. The average age
was 52 years (range, 28–78 years) and the median incubation
time was 31 days (range, 0–120 days). Three patients reported
that their symptoms occurred on the day after their ﬁrst AIT
session, 16 reported symptoms appearing within 30 days, eight
in 60 days and four in 90 days. Two patients had symptoms at
120 days and 181 days, respectively. These cases occurred over
the span of time from January to November 2011 (Fig. 2). NoClinical Microbiology and Infection © 2015 European Society of Clinical Microbiologyinfection was identiﬁed among the remaining 24 clients who had
received only traditional acupuncture; in addition, no infection
was found in the other two centres.
Among 33 patients, 17 had two injection sites and 16 had a
single site in what amounted to 50 injection areas (waist 16
cases, hips 16, neck 5, knees 4, shoulders 5 and elbows 4).
Thirty-eight of 50 areas developed red and swollen bumps,
abscesses or ulcers, which were characterized by a localized
meridian around the acupuncture point without dissemination
(Fig. 3). Some patients reported other symptoms, such as fa-
tigue, fever, cough, expectoration, loss of appetite, chest pain
and night sweats.
All patients reported no history of TB or malnourishment;
nor did they have other immunodeﬁciency diseases. They were
provided with appropriate antimicrobial treatment. The pa-
tients’ health improved, but the progression of recovery was
slow and the cost was relatively high.
Infection control interventions
The source of the drugs (triamcinolone acetonide acetate,
vitamin B12 and angelica) used in the AIT in the TCM clinic was
identiﬁed as having the same lot number as that used in the
other two local clinical centres, according to the records of a
local medicine-supply company.
An audit of the practices identiﬁed multiple areas of non-
adherence to standards outlined in the Law of the People’s
Republic of China on Medical Practitioners. First was violation
of the rule of using only single-dose/single-use vials. A vial of
TAA (0.5–1 mL) and a vial of 10% glucose injection (5 mL)and Infectious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21 349–353
FIG. 3. Typical swollen bump, abscess or ulcer caused by Mycobacterium tuberculosis.
352 Clinical Microbiology and Infection, Volume 21 Number 4, April 2015 CMIshould be used for only one patient. In the centre, a vial of TAA
(5 mL) and a bottle of 10% glucose injection (500 mL) were
improperly shared among several patients. Second was violation
of the rule of one-time use of needles and syringes. Reuse of
syringes was practiced in this centre when the patients had a
second site for acupoint injection. Third was a violation of the
rule of not permitting unlicensed practitioners to practice. One
of the doctor’s relatives, who did not have a practice license or
professional training, usually provided the AIT services to pa-
tients when the doctor was not available.
Wenzhou BOH circulated a notice of criticism about the
outbreak. Rigid inspection and supervision of acupuncture and
AIT practices have been instigated. Several media outlets re-
ported this event nationwide, which sounded an alert about the
importance of infection control in medical practices (http://jrzb.
zjol.com.cn/html/2012-02/24/node_145.htm and http://www.
chinatb.org/yqjc/201207/t20120711_64204.htm). The practi-
tioner of this clinic paid compensation to patients for the cost
of their treatment; the clinical centre had its permit revoked,
and the operation was terminated in February 2012.
Laboratory results
M. tuberculosis was identiﬁed by seven primer pairs, observed
via microscopy and cultured. M. tuberculosis Beijing family was
isolated and conﬁrmed by RD105 PCR. Cluster was supported
by VNTR-24 loci. All M. tuberculosis was sensitive to rifampin
and isoniazid. No M. tuberculosis was isolated from the 24
environmental samples.
All diagnostic results were conﬁrmed by the Zhejiang CDC.DiscussionTo our knowledge, our study is the ﬁrst to report an outbreak
of extrapulmonary M. tuberculosis infection associated with AIT
practice, including traditional acupuncture. Although we were
not able to identify the exact transmission route during theClinical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infectinvestigation, the outbreak was believed to be caused by AIT
practice by a breakdown in safety protocol. Our conclusion is
supported by the following. First, the clients who received AIT
that included an injection of medication were infected by
M. tuberculosis, whereas clients who received only traditional
acupuncture, without medication injection, were not infected.
Second, the infection control audit demonstrated multiple
breaches in infection control standards and practices that could
have provided the opportunity for M. tuberculosis transmission,
especially when the medication was shared among several pa-
tients. Third, the other two clinics that provided same therapy
and used drugs from the same lots did not ﬁnd TB infection
during same period.
Medication contamination could have been the result of two
things. First, the practitioner or the unlicensed helper might have
been infected with positive pulmonary TB, thus contaminating
medications or syringes during the AIT procedure. Unfortu-
nately, we did not have any records of pulmonary TB exami-
nations for the practitioner and the helper; neither took TB tests
during the investigation. Second, a patient might have been the
source of infection. It is possible that the medications were
initially contaminated by a patient with TB, and transmission
resulted after medication was shared among several patients.
China is striving to make its laws as well as its protocols for
the prevention and treatment of infectious diseases more
standard since the launch of a new round of medical reform in
2008, but implementation of these laws and regulations in
practices remains to be done. It is worth noting that it took a
long time for the initial patients to get a deﬁnitive diagnosis of
extrapulmonary TB, which led the patients to seek healthcare
repeatedly in different cities and delayed their treatment.
Several patients had spent about US$17 000 before receiving
the correct diagnosis. In fact, the World Health Organization
released a new guideline on TB infection control in 2009, which
calls on countries to regularly screen for TB in healthcare
workers and to routinely report the data in consideration of
multiple TB outbreaks in healthcare settings [10].ious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 21 349–353
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obligated to routine screen for latent TB and TB of healthcare
workers.
Even though we were unable to collect specimens of the
medicines, syringes and pinheads used on the patients to
conﬁrm the precise mechanism of the outbreak, our report still
has signiﬁcant implications. First, the drafting of a standard
guideline of AIT derived from acupuncture is warranted,
especially under the current situation of the globally increasing
use of acupuncture treatment [11,12]. Second, M. tuberculosis is
not only an airborne bacterium—a ﬁnding that should be of
public concern, especially for countries with increasing use of
AIT. Third, this outbreak of infection has lasted for almost 1
year, indicating that routine medical supervision should be
reinforced, including obligating health providers to do a routine
physical examination integrated with an examination for infec-
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